Introduction
Altman [1] introduced the concept of contractors as a tool for solving operator equations in Banach spaces. Contractor results are useful in obtaining existence, uniqueness and approximation of solutions to operator equations which frequently arise in physical, biological sciences and engineering (see [2, 5] ).
The purpose of the present note is to use the contractor concept to study a general stochastic integral equation of the form t t where t 6 [0, o], u> € ft, (ft, P) is a complete probability space and /3(s; u) is a Brownian motion process. Equations such as (1) arise frequently in the study of stochastic systems (see [7] ).
In Section 2 we define the concept of a bounded integral vector contractor with nonlinear majorant which will be used to prove a general existence and uniqueness result in Section 3. In Section 2 we state also some definitions and lemmas for reference later in the paper. A stability result for equation (1) will be given in Section 4.
The theorems in this paper generalize some earlier work of Hardiman and Tsokos [4] , Lee and Padgett [5] and Padgett and Rao [6] . We extend also the results concerning equation (1) of Tsokos and Padgett [7] .
Preliminaries
Let (0,5?, P) be a complete probability space. We assume that there is a set of sub-cr-algebras 3?f, t 6 [0, a], in such that C if s < t. The process (3(s\lo) in (1) We establish some useful properties of functions belonging to 7i.
LEMMA 1. If (p £ H we have that <p is nondecreasing on R + , <p(t) < t for t > 0 and the function ip : R+ -• R+ defined by ip(t) = t -<p{t), t G R+, is nonnegative and strictly increasing on R+.
LEMMA 2. If <p G H we have that ££L 0 < oo for t G -R+, where denotes the k-th iterate of (p.
Proof. Let t> 0. We define
(<p being of class C 1 and <p'(s) G [0,1), s G R+, we have Ut < 1). There exists 74 G (0, t) with
Let us prove by recurrence that
n , n> 1. Suppose that the preceding relation holds for n > 1. There exists 7" G (0,^n)(i)) such that since Uj < 1. This completes the proof since the case t = 0 is trivial.
Examples of functions <p £ 7i are <p(t) = at, t G R+, where a G (0,1) and <p(t) = ^j-, t G R + .
Existence and uniqueness of solutions
In this section we will use the concept of a bounded integral vector contractor with nonlinear majorant to investigate the existence and uniqueness of solutions to the stochastic integral equation (1 o The method that we will use in order to prove the existence of a solution to (1) in C[0,a] is different from the method of successive approximations: we will first show that ||y"|| -> 0 as n -• oo and from the control we have on the convergence of this auxiliary sequence {yn}n>Q we are able to infer the convergence of the sequence {a;n}n>o to a solution of (1). By (2) and (3) obtained by adding (crosswise) the relations (2) and (3), we get from the preceding relation that ||2/n + i||<^( n+1) (ll2/o||).
Since limjb^oo <P (k) (t) = 0 for all t € R+ (we have that ¿27=0 V^W < 00
in view of Lemma 2), by relation (4) we obtain lim ||yn|| = 0.
n-*oo
From (3) we deduce ||*»+1 -®n|| < 11 Un 11 + (a + V^)Q\\yn\\ <• •<
<(l + aQ + V^Q)v (n) (\\yo\\).
Since X^fcLo V^Hlli/oll) < oo we obtain that {rcn}">o is a Cauchy sequence and thus there exists
Let us prove that a; is a solution to equation (1) . Taking into account (2) we see that by the condition (ii) on / and g we deduce, by letting n oo, that t t
x(t-,u) = x(t;u) -xn(t;u) + h(t;u) + yn{t\w) + t t + \f(s,xn(s;uy,u)ds+\g(s,xn(s;uj);u)dp(s;u)

x(t;U>) = h(t;u) + ^ f(s, X(S;OJ)-,U) ds + ^(s, X(S;UJ);OJ) d(3(s\U)
o o thus equation (1) has a solution in C[0,a].
Let us now prove the uniqueness of solutions to (1) . Let us suppose that there are two solutions x\,x 2 G C[0,a] to (1). We would have that
o We denote ir(i;w) = -z 2 (/;u>), 0 < t < a, and let y G C[0,a] be a solution to the stochastic integral equation The existence of a solution can be proved exactly the way we did it in the proof of Theorem 1.
Since (x + y + zf < 3(x 2 + y 2 + z 2 ) we have that All hypotheses of Theorem 1 are thus satisfied and an application of the theorem yields the stated result.
A stability result
In this section we will prove a result on the stability of the solutions of equation (1) with respect to small perturbations of the term h{t\u). y £ C[0,a] to the stochastic integral equation (5) , whereas in [6] , in order to get uniqueness, the existence of solutions for (5) appears as an additional condition.
